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Netting Up Roadside Parks 


W. D. DOCKERY, District Engineer 


he pictures below show the steps 

involved in assembling precast 

concrete tables and benches de- 
velopedin District 14for use in road- 
side parks. 

In developing this particular table 
and bench we have attempted to find 
some means whereby unskilled labor 
can setup a roadside park without the 
necessity of sending construction 


crews tothe various locations several 
times in building a roadside park. A 
mobile concrete crew can visit the 
park, pour the foundation slabs, and 
move on to the next site, thereby eli- 
minating costly delays. 


The regular 


Close-up of precast table top. 


maintenance crew can then pick up a 
set of tables and benches, haul them 
tothe park site, andassemble them in 
approximately 30 minutes. The cost of 
precast concrete tables and benches in 
the stockpile is approximately $75. 
This cost canprobably be reduced if a 
sufficient number of tables are made. 

Fer all of the smaller parts, such 
as table legs and bench legs, hinged 
steelforms are used, whichare read- 
ily collapsible, and should last for a 
long time. 

The tracing shows the entire table, 
benches, andfoundation which we are 
currently using in this District. 


Stockpile of precast tables and benches at 
Travis County Maintenance Warehouse. 


Close-up of precast table and bench legs. Assembling precast table and benches on 
previously placed slab. 


Close-up showing partially assembled table Another close-up of partially assembled table 
and benches. and benches. 


Assembling table and benches. 


Final bolting up of table and benches. Close-up showing table legs bolted to slab. 


Precast concrete table and benches in place. Table and benches in use at District 14. 


Table, benches, and firebox in place in Roadside Park, U.S. 81, Travis County. 
Roadside Park, Travis County. 
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Rental ales 


"Comparison of Rental Rates, Profit & Loss Statement by Districts for 
the period from May 1951, to March 1952." 


Rental Rates Rental Rates 
as of May 1, 1951 as of March 26, 1952 


Profit or Loss | Over or Under ]} Profit or Loss | Over or Under 
as of Code 24A as of Code 24A 
May 31, 1951 Base Rates Feb. 29, 1952 Base Rates 


DISTRICT 


TOTAL $225, 046.22 Av. -.076% $203, 866.93 Av. -.072% 


S 
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Profit and Loss reduced approximately 10 per cent. 


Highway 71, Bastrop County 
Original base for this 5.4 mile project was 
crushed iron ore which developed failures 
aftera few yearsuse. A study revealed too 
much soil binderand too high P.I. A mix- 
ture of gravel and coarse sand from the 
Colorado River was windrowed along one 
edge and this material plus existing iron ore 
plus3per cent commercial lime was mixed 
for a depth of six inches by blading. The 
surface was sealed using MC-5 Cutback 
Asphalt in the bottom and OA-230 in the 
top of a double asphalt surface treatment. 
Shrinkage cracks have developed, but no 
failures to date. 


U.S. 79, Williamson County 

One of the oldest experimental sections, 
constructed in August, 1945. Existing lime- 
stone gravel base had failed. Three per cent 
waste lime was mixed with existing base for 
a depth of six inches. The base was sealed 
witha triple asphalt surface treatment. No 
failures have occurred todate. The surfac- 


ing was widened in 1951. 
CAs 


n Texas one can travel over express- 
way highways costing well over a 
milliondollars a mile, and one can 
travel farm to market roads costing 
only a very few thousand dollars a mile. 

There is a vast difference in the 
locationand design standards of these 
two extremes and yet thereare a num- 
ber of things in common for all types 
of new improvement. Oneis the ever- 
increasing problem of finding suitable 
materials with which to build the bases 
and subbases within the limits of 
available funds and commensurate 
with the amount of weight of traffic. 

There are approximately 1, 600 
miles of asphalt surfaced roads in 
District 14. A few years ago most of 
the mileage consisted of light asphalt 
surfaces applied directly on selected 
materials. This low cost design was 
adopted, many years ago, as the initial 
step in stage construction, not only 
because it was necessary to keep ex- 
penditures within available funds, but 
because it was believed to be the best 
method of obtaining stable pavement 
on poor subgrades. The lack of re- 
placement during World War II and the 
increase of traffic and loads in recent 
years have made corrective measures 
anecessity. Some roads have broken 
up and become too rough for com- 
fortableandsafeuse. Depressions of 
excessive depth and bulges of exces- 
sive height have developed. This 
movement of the subgrade probably 
denotes overloading, caused by limited 
distribution of wheel loads through 
existing thinbases. The only solution 
for this problem was to build thicker 
and better bases. 
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Thus, it may be seen that inaddition 
to the base material problems en- 
countered on new construction, there 


is anequal problem of providing suit- 


able base material for betterment work 
and heavy maintenance. 

District 14 contains quite a varia- 
tion of local materials. When viewing 
the granite gravel in the western part 
of the District, the caliche and rock 
on the Edwards Plateau, the old gravel 
pits inthe rolling black farm lands or 
the Post Oak Belt on the eastern edge, 
it would appear that there is an abun- 
dance of good flexible base material. 
However, few deposits of local ma- 
terial have beenfound which will meet 
present flexible base specifications 
without the use of additive or by crush- 
ing and frequently both are required. 

From this brief summary it may be 
seen that it was necessary for District 
14, like most ofthe other Texas High- 
way Districts, todevote more time and 
study to the base material problem, 
and to enter intothe field of stabiliza- 
tion. The most used is "mechanical 
Stabilization.'' Here, two or more 
materials are combined by mixing to 
produce a much better final product. 
Asphalt, cement, sodium chloride, and 
calcium chloride stabilization have 
beenusedand lastly, yet by no means 
the infant of the group, Lime Stabili- 
zation has been used. Combination 
of Mechanical Stabilization and the 
various materials have been used. 
However, the subject of this paper 
is Lime Stabilization. This is by 
no means a new idea. The U.S. 
Bureau of Public Roads, in cooperation 
with several states, undertook the in- 


U.S. 81, Williamson County 
This section wasa source of trouble for years 
due to high P.I. base material and seeps 
along rock ledges. In 1947, 82 per cent 
gravel, 15 percent caliche, and 3 per cent 
waste lime were mixed by blading on an 
unused street in Round Rock and six inches 
of this mixture were placed full crown width 
and sealed with a light double asphalt sur- 
face treatment. No failures have occurred 
to date. The surface was sealed again in 
1950, using Emulsified Asphalt-High Vis- 
cosity-Rapid Setting and Type B, Grade 5 
Aggregate. 


F.M. 685, Williamson County 
The original base for this 3.0 mile project 
was white rock which developed failures 
after a few yearsuse. In 1946, four inches of 
inferiorbase material (high P.1. limestone 
gravel) wasadded and stabilized with three 
per cent waste lime and sealed with a light 
double asphalt surface treatment . Shrinkage 
cracks have developed but to date, no base 


failures have occurred. ; 


vestigation of the effect of lime and 
earth roads in 1924. Since that time 
a number of states have experimented 
with lime asa Stabilizer for both earth 
and base materials. In1939the Texas 
State Highway Laboratory set up a 
research project to study the effect of 
lime when mixed with clay soils. 

Lime Stabilization falls generally 
intwoperiodsinthis District. First, 
that period during the war when short 
experimental sections were con- 
structed using maintenance forces. 
The first of these projects was de- 
veloped after every effort to locate a 
material to reduce the plasticity of the 
existing selected material on sections 
of U.S. 79 and U.S. 81 in Williamson 
County had been exhausted. A scar- 
city of suitable flexible base material 
in Williamson County, made necessary 
anattemptto find an admix that would 
be satisfactory and at the same time 
economical. During this study it was 
noticed that large stockpiles of waste 
lime were available at the lime plants 
at Round Rock and McNeil, Laboratory 
tests indicated that waste lime or 
commercial lime produced satisfac- 
tory results. 

For 60 samples taken from the 
existing flexible base on U.S. 79 be- 
tweenthe M.K.T. Underpass and 1.0 
mile west of Hutto, a distance of five 
miles, the average plasticity index 
was 17 and the average per cent of 
soil binder was 43. There were two 
sections of this road that were failing 
badly. The average plasticity index 
for these sections was 18 and the per 
cent of soil binder was 35. A special 
job was set up providing for admixing 
3 per cent (by weight) of waste lime 
from McNeil withthe top six inches of 
the existing flexible base. The total 
length of the two sections was 0.6 
mile. The work was performed in 
August, 1945. Samples takenfrom the 
road mixed material and the completed 
road indicate that the resultant plas- 
ticity index was 8 and the per cent of 
soilbinder was27. The cost of treat- 
ing 2,215 cubic yards (compacted) was 
$1, 350.86 or $0.71 per cubic yard, 
-0- 


which would be $0. 101 per square yard 
or $0.017 per square yard per inch of 
depth. Had commercial lime been 
used, it would have cost $1.26 per 
cubic yard or $0.21 per square yard 
or $0. 035 per square yard per inch of 


depth. The above prices include the 
lime, scarifying, mixing, rolling, 
sprinkling, and curing. Other test 


sections were constructed in several 
counties and except for minor spot 
patching, all of the lime- stabilized 
sections have been highly satisfactory. 
As mentioned above, waste lime was 
used. This included everything from 
the kilnthat was not sacked. The waste 
was dumped in piles and in old quar- 
ries, and over a period of years devel- 
oped a crust several inches thick of 
calcium carbonate which preserved 
the lime. During the construction hard 
lumps of limestone were encountered 
in the waste lime material, but the 
larger of these was removed by hand 
and the smaller pieces were incor- 
porated into the base. 

The second period extends from the 
end of the war up to the present. Ap- 
proximately 87miles have been treated 
withlime. Thedepthof treatment has 
ranged from four inches to eight inches. 
The work has been performed by both 
state forces and by contract. Both 
waste lime and commercial hydrated 
lime have been used. Width of stabi- 
lization has varied from 20 feet on 
farm to market roads to 60 feet on 
city streets. The following has been 
commontoallthe projects: 3 per cent 
by weight of lime (based on the dry 
weight of base material) has been used 
and all the materials treated have been 
so-called "inferior'' base materials, 
that is, materials containing aggregate 
and usually withaplastic binder. The 
projects have been in areas where 
localfine or blow sand was not avail- 
able. On most of the projects the 
materials have been mixed directly on 
the roadway and all mixing has been by 
blading. On some of the work within 
cities the materials have been pre- 
mixed and hauled to the street. For 
the projects mixed directly on the 


roadway, the construction methods 
have beenabout thesame. The gravel 
was normally dumped in the center of 
the road. The piles were evened by 
blading, leaving a trench, or "V, " in 
the center. This was to hold the lime 
to avoid waste since it will flow ahead 
of the blades. The windrow was then 
bladed back tothe center to "wrap up" 
the lime. The material could be left 
in this position for short periods, even 
in wet weather, without apparent dam- 
age. The windrow was cut in half and 
each half bladed out to the crown line. 
The left windrow was then completely 
bladed across the road to the right 
againforming one windrow. The total 
was then bladed completely across the 
road to form one windrow on the left. 
One half was then carried back to the 
right and the material "laid in" by 
taking a cut from first one windrow and 
carrying it uniformly across the road- 
way and then a similar cut from the 
other windrow. The thoroughness of 
the mix can be detected by eye because 
of the whiteness of the lime. Finally, 
the remaining windrows were bladed 
to about the 1/4 points and the edges 
"laid in" in light lifts. Each lift was 
sprinkled and rolled as it was placed 
inits position. The mixing for the city 
street work was performed by dumping 
the material in windrows on some 
available open area near the project. 
The lime was added and the material 


No. Local Name Lab. No. 
1. Flint Gravel 46-300 


Same + 3% Waste Lime 46-304 


2. Iron Ore Gravel 46-2016 
Same + 3% Waste Lime 46-2018 
3. Limestone Gravel 47-150-E 
Same + 3% Lime 47-150-E+ 
4. Granite Gravel 47-1846 
*Same + Lime +Sand 47-1847 
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was mixed by blading in the same 
manner as described above. After 
thoroughly mixing the material it was 
hauled to the jobs and bladed and 
sprinkled in light lifts. Sprinkling 
was controlled to insure a total mois- 
ture content of about Proctor optium 
or just a little drier. The completed 
base was then maintained in a damp 
condition by sprinkling for three to 
four days. The base should be finished 
completely smooth and so maintained 
fortworeasons. First, the hardened 
baseis quite hard to cut. It requires 
large amounts of water and numerous 
grader blades. Second, the retempered 
top layer is not as durable as the orig- 
inal mixture. In spite of these two 
points, quite a number of the bases. 
constructed in this District have been 
refinished immediately ahead of the 
asphalt. This work was necessary 
because the projects were carrying 
traffic and the traffic caused enough 
abrasion for the surface to be rough. 

The projects constructed in this 
District have been subjected to rains 
inalmost every stage of the construc- 
tion at one time or another with no 
apparent damage. A rain during the 
mixing period will normally require 
more blading to dry the material in 
order to complete the mixing. 

Below are typical test results of 
some of the material before and after 
treatment: 


Per Cent Retained On 


17 1/2" 1/4" 40 LL PI LS 

13 26 39 73 1 30494" 242 

41 25 37 «pees? ONO eae 
4 29 40 75. 41-25. 10.0 
2 24 35 yes ie as ame: gee WD 
12> 32 50 Bo) 29 CT 29. 0 
eg (| Read «tas fed 
0 15 40 68294342" B23 
0 11 33 15° 4325164 2859 


* 15% Fine Sand - 3% Lime added at the same time. 
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The weight of materials in this 
District containing aggregate com- 
pactedinthe roadway will range from 
3,300 to 3,500 pounds per cubic yard. 
If the average were 3, 333 pounds and 
3 per cent lime were used this would 
amount to 100 pounds, or two sacks, 
or 1/20 ton of lime per cubic yard 
compacted. The cost of lime, which 
includes furnishing, emptying, and 
disposing of the sacks oncontract work 
has ranged from $16 to $21 per ton. 
An average of five jobs is $18. 80 per 
ton. The cost on state force account 
' jobs has ranged from $17.15 to $21. 33. 
An average of four jobs is $18.74. The 
cost of emptying and disposing of the 
sacks has been about $1.50 per ton on 
state force account jobs. It should be 
mentioned that since completion of the 
nine jobs mentioned above, 
the cost of lime and freight may have 
increased. Assumingthecost of lime 
at $20 per tonin place on the windrow, 
this would amount to $1 per cubic yard 
of compacted stabilized base. 

It requires approximately one hour 
of blading time for each 50 cubic 
yards of "inferior'’ base material to 
mix the lime and "inferior" base ma- 
terial. As mentioned above the lime 
stabilized base should be damp cured. 
The cost of "inferior" base material, 
plus haul, blading, sprinkling, and 
rolling could be determined for any 
givenlocality. To this amount should 
be added approximately $1.26 per 
cubic yard or $0.21 per square yard, 
six inches thick, to obtain the cost of 
Lime Stabilization. 

In conclusion there are several 
points that should be mentioned: 

(1) Not all materials react with 
lime. Some show no reaction, some 
show varying degrees of hardening, 
while other materials become very 
hard and durable. It is believed that 
the cementing agent is calcium silicate 
and the silica must be furnished in fine 
form. For example, binders con- 
taining small amounts of bentonite wil] 
harden while beach sand will show 
little strength. 

(2) Lime Stabilization, 
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like all 


in 1949; 


stabilization, requires complete pre- 
liminary laboratory study and close 
control during construction. The 
simplest test, of course, is to mix 
some of the material withlime, damp- 
en, compact, and see if the material 
will harden. For the effect of lime 
upon the plasticity, the District 14 
Laboratory combines the material and 
lime and adds enough water to bring 
the soil binder to approximately its 
plastic limit consistency. The ma- 
terial is then compacted by hand into 
one mass ina pan and allowed to set 
undisturbed for seven days at room 
temperature. The material is then 
broken up, slaked, and washed, and 
the soil tests are run in the usual 
manner on the prepared binder. The 
strength of soil lime specimen, in 
terms of internal frictionand cohesion 
can be determined as described by Mr. 
Chester McDowell and published in the 
1946 Proceedings of the Highway Re- 
search Board. It should be remem- 
bered that lime mixtures harden 
comparatively slowly and the strength 
will increase for some time after 
mixing. 

(3) Part of the cost of Lime Stabili- 
zation is involved in hydration of the 
quick lime, separation, sacking, and 
then opening, emptying, and disposing 
of the sacks. The thought has been 
expressed that lime could be added in 
solution. To check this a number of 
laboratory jars were prepared, each 
containing the same amount of lime. 
The water was varied from 100 per 
cent to 700 per cent based on dry 
weight of the lime. All samples were 
thoroughly mixed and then allowed to 
stand undisturbed. It was observed 
that the samples with 100 per cent 
added water and 150 per cent added 
water did not show any marked amount 
of settlement at one hour. The sam-—- 
ples with more water begin to show 
settlement atfive minutes. The more 
water, the faster the rate of settlement, 
and at one hour all samples had settled 
at such a rate as to leave the lime at 
approximately the same height in the 
glass graduates. This limited test 


would indicate that quick lime could 
be hydrated with up to 150 per cent 
moisture, the lime would stay in so- 
lution and the mixture could be pumped 
or would flow through gravity spray 
bars. This method of adding lime has 
not been tried in the field. 

(4)Some of the older projects which 
were treated four inches deep are 
showing distress. It is believed that 
present day loads are causing exces- 
sive deflections in the subgrade and 
thus the hard thin bases are being 
destroyed. To date the six inch or 
thicker bases are very satisfactory. 
Time only will tell whether lime can 
be used to guarantee a uniformly low 
P.I. when mixed with a variable P. I. 
material and whether the results will 
be permanent. Alsotime only will tell 
whether any permanent strength has 
beenaddedtothe base. However, the 
oldest of the test sections is now about 
six and one-half years old and the 
stabilized material is still quite satis- 
factory. 

(5)This lastthought - Since the 
recent world war, the advent of the 
low costfarmto market type road has 
necessitated a considerable amount of 
study and i tigati in der to 


Highway 29, Llano County (Right, no failures - left, failures.) 


obtain a base Suitable for the traffic 
and purpose intended. For farm to 
market roads, this base has neces- 
sarily had to be low in cost in order 
to construct the large mileage now 
being demanded by the public. The 
amount of stabilizer required, and the 
increase in cost of all materials and 
construction, has made it necessary 
to compare the cost of what has been 
commonly called "low-cost stabiliza- 
tion'' withthe cost of hauling to obtain 
flexible base materials. In some in- 
stances in this District, the inferior 
type flexible base materials have been 
cheaper, and this cheaper material has 
been used, by proper changes inthe 
specifications, when the amount and 
kind of traffic would permit. In other 
instances the type and amount of traffic 
has dictated a higher quality flexible 
base material and in the absence of 
natural ''good quality'' materials, sta- 
bilization has and is being used. The 
most economical stabilization to date 
appears to be the combination of 
materials or "mechanical stabili- 
zation. "' This is followed by a com- 
bination of mechanical stabiliza- 
tion and small amounts of hydrated 
li 


On this 17.7 mile project, various granite gravel pits were used. The depth varied from 
Sto 10 inches. Lime was added to the top 4 inches on part of the project and to the top 
éinchesonthe rest. Soon after completion, an oil field hau! started and numerous fail- 
ures developed on the north side of the road. It is of interest that this project will be five 
yearsold this summer, and there have been no base failures where the depth of flexible 
base was 8 or more inches (even though the lime stabilization may have been only 4 inches) 
or where the lime stabilization was 6 inches in depth. The many base failures have been 
where a combination of thin base (6 inches) and thin stabilization (4 inches) were used. 


Sais. 


U.S. 90 in Luling, Caldwell County 

Typical municipal project constructed in 1948, 20-foot concrete pavement in center of 
street. Area between pavement and gutter was excavated for depth of 12 inches and 
back filled with limestone gravel, the top 6 inches of which was stabilized with 3 per 
cent commercial lime and surfaced with 150 pounds per square yard of Hot Mix-Cold Laid 
Asphaltic Concrete Pavement. 


Highway 16 in Llano, Llano County 

Typical municipal project constructed in 1949. The 12-inchbase consists of a mixture 
of gravel and coarse sand from the Llano River, sand clay binder, and 3 per cent com- 
mercial lime. The street was surfaced with 150 pounds per square yard of Cold Mix 
Limestone Rock Asphalt Pavement. 
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Enotion Control 


John C. Blasingame, Senior Landscape Adviser 


T: information in this article is 
based on, (1) the results of ex- 
perimental plantings made in 
Districts 1 and 18 from 1948 through 
1951, (2) conversations with various 
authorities on erosion control, and 
(3) observations of the conflict being 
waged continually between the forces 
of Man and Nature which seek to pre- 
vent or control erosion. 

It is a generally accepted fact in 
the eastern and central portions of 
Texas that Bermuda grass is our best 
erosioncontrol plant where conditions 
are favorable for its establishment and 
maintenance. However, this grass re- 
quires a fairly rich soil and will not 
tolerate shade or a dry and droughty 
situation. This means there are many 
locations along our highways where 
Bermuda grass is not practical or 
economical to attempt to establish. 
This grass cannot be economically 
established under most roadside con- 
ditions from Seeding, and this method 
is no longer recommended for Ber- 
muda grass. The usual methods of 
block sodding, mulch sodding, and 
sprigging are effective if properly 
usedand are highly recommended but 
are fairly expensive. 

Sprigging offers a good possibility 
of becoming an economical means of 
establishing Bermuda grass by use of 
a tractor-drawn, or tractor-mounted 
sprig planting machine that is now on 
the market. This machine, operated 
by two men on a prepared area, is 
capable of sprigging up to two acres 
anhour. This would be recommended, 


of course, only in areas considered 
Suitable for the establishment and 
maintenance of Bermuda sod. 

The need is great for an economi- 
cal means of establishing a vegetative 
cover for erosion control in the areas 
where Bermuda is not practical, for 
reasons either of unfavorable condi- 
tions, or economy. Since seeding is 
economicalandpractical, if effective, 
it was decided to investigate the pos- 
sibilities of establishing a vegetative 
cover for erosion control by seeding 
various varieties of plants in our 
roadsides. 

It must be admitted at the outset 
that there is no foolproof formula that 
canbe applied in solving erosion con- 
trol problems. There are too many 
variables involved such as soil, wea- 
ther, orientation, drainage, etc. Many 
cases have been observed where 
a good cover was produced on a slope 
onone side ofa highway, but the same 
treatment, when applied directly 
across fromit, wasacomplete failure. 
One slope, duetothe orientation of the 
highway, may have been exposed to 
direct cold blasts of winter and frozen 
out, while the opposite slope was pro- 
tected. Or the hot afternoon sun beat- 
ing down at a fairly close to normal 
angle may have baked the soil on one 
Slope, whilethe rays striking at a low 
angle onthe slope which was opposite, 
did no harm, 

It must also be admitted that no 
program of erosion control is likely 
tobefinal. Youcan't establish control 
and then forget it from that time for- 

275=< 


ward. Asa result of factors such as 
the weather, or a mechanical injury, 
as wheel ruts, setting up conditions 
which favor erosion, weak places 
develop. These must be reinforced 
or they may continue to get progres- 
Sively worse at an accellerated rate, 
untila great amount of damage is done. 
The more quickly the damage is 
checked, the more economical the 
remedywillbe. Itis likely that more 
cover crops, which were at one time 
effectively established and then gave 
way tothe forces oferosion, were lost 
because of being weakened by starva- 
tion than from any other cause. In 
somecases, a little fertilizer, which 
isn't very expensive, would have meant 
the difference between success and 
failure. Much damage has been ob- 
served, especially onthe face of sandy 
Slopes. Thisisaresult of weak spots 
created at breaks in the vegetative 
cover made by wheels of mowing 
machines or some other type of vehi- 
cle. Failure from these, and most 
other causes, can be predicted far 
enough ahead of time to be prevented. 

The ''critical area" intheface of a 
cut Slope is from the point near the top 
of the slope where the topsoil merges 
into the subsoil, to the point near the 
bottom of the slope where topsoil is 
encountered again as 'made-soil." 
This is the area where the greatest 
difficulty is experienced in establish- 
ing a permanent cover. For this 
reason, the "critical area’ has been 
given special attention. 

The soil ordinarily encountered in 
the "critical area" contains very little 
available plant food and is tight and 
dense. It is well drained and in no 
condition to absorb and hold an appre- 
ciable amount of moisture. More often 
than not, it is bareand exposed to the 
vagaries of wind and rain. The hot 
sun of summer will heat it up to a 
temperature which burns out the life 
inthe soil and prevents any volunteer 
plant growth from maturing. These 
conditions. usually prove to be too 
rigorous for most plant life to survive. 
One method used with a great deal of 
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success in overcoming these condi- 
tions is to spread a cover of vegetable 
matter, such as a straw mulch or 
cotton burs, over the face of the 
slope. This method, however, neces- 
sitates handling a large amount of 
bulky material and has proved quite 
expensive in most cases and prohibi- 
tive in others. The roadsides of our 
farm to market highways contain large 
acreages inwhichthe above described 
soil conditions prevail. Aneconomical 
means of establishing a protective 
vegetative cover is badly needed here 
and most of the experimental plantings 
were made on this type of highway. 

The experimental plantings were 
based on the premise that when a 
sterile subsoil is turned over and 
pulverized, it becomes a much more 
favorable medium for plant growth. 
It was further assumed that by pulver- 
izing the face of a slope and adding a 
proper fertilizer, acover crop could, 
if planted at the proper season, be 
quickly growninthe "critical area" of 
a cut slope. The risk of losing the 
pulverized soil from the slope during 
a hard rain before a cover had been 
established was considered. It was 
decided that a fall planting, with the 
gentle rains at that season, compared 
to the springs torrents, had a better 
chance of avoiding this misfortune. 
Seeding at the proper season enables 
a plant to enjoy many advantages it 
does not have when attempting to grow 
during the wrong season. Ignoring 
this fact has been the cause of com- 
plete failure in some erosion control 
projects. Its importance cannot be 
too strongly emphasized. 

The experimental seeding was done 
in various ways. A grain drill with 
fertilizer attachment, a Cyclone 
Seeder, hand distribution, and a 
tractor with two-row planter attach- 
ment were some of the methods used. 
Where conditions favor it, the grain 
drill is recommended over other 
methods. The Cyclone Seeder works 
well for sowing Rye grass over an 
existing growthof grass. Thetwo-row 
planter spreads the rows too far apart 


for steep slopes with the result that 
soil washed out between the rows, 
leaving the plants on little ridges. 

Fertilizer is considered very 
necessary to the success of seeding 
and was included in all of the experi- 
ments, Since legumes adda consider- 
able amount of plant food to the soil, 
principally in the form of Nitrogen, 
several varieties including Biennial 
White Sweet Clover (Melilotus alba), 
Kobe, Korean and Serecia Lespedeza 
weretriedout. A biennial or perennial 
plant will openup the soil to a greater 
depth since the roots have more than 
one year to develop. This is con- 
sidered very important to the soil on 
the face of a cut-slope because it 
allows water to percolate to a greater 
depth and increases the absorptive 
power ofthe soil. The legumes chosen 
were upright growing varieties which 
admitted air and sunlight to the area 
of the ground around their stems. 
Bur clover has been observed to 
smother out Bermuda by its habit of 
growing so close to the ground. The 
legumes were planted with the thought 
that they would become "nurse-crops" 
to grasses which thrive on a rich diet 
of Nitrogen. This wouldeliminate the 
necessity of future fertilizing, a prac- 
tice which would become a yearly 
necessity on some slopes without a 
"nurse-crop.'' This is commonly 
practiced by farmers in their pasture 
programs. 

It is believed that the results ob- 
tained by seeding the various legumes 
were successful enough to warrant 
their recommendation as’ erosion 
control plants for roadsides. K. R. 
Bluestem grass is anexcellent erosion 
control grass on dry slopes of poor 
soil, butis difficult to get established. 
More trial plantings should be made of 
this grass before it is recommended. 
Weeping Love grass gave more pro- 
mise than any other that was used. 
This grass needs to be tried out to 
determine the areas it is best suited 
to. Italian Rye grass and wheat and 
oats are recommended highly for 
economical erosion control. 


Inerosion control, as in any other 
phase of maintenance, prevention is 
the best cure. Fortunately, barring 
some unusual or mechanically caused 
difficulty, the conditionof the vegeta- 
tive cover onthe face of a slope can be 
predicted for a year or so in advance 
if studied closely. Advantage can be 
taken of this observation to plan for 
preventive maintenance at the proper 
season, 

No data on costs, seeding rates, 
types of fertilizers, and rates of ap- 
plication of fertilizers are included in 
this report since the plantings could 
not be keptunder close enough control 
and observation. It might be well to 
mention a few pertinent facts and ob- 
servations. Proper time for mowing 
and the number of mowings per year 
have an important bearing on estab- 
lishing some plants. This is especially 
true of annual plants which are repro- 
duced from seed only, whereas, 
biennial and perennial plants may be 
reproduced from seed and from the 
roots. Most legumes must be inocu- 
lated with the proper bacteria. This 
can be purchased at seed stores ina 
neat, processed package. The seeding 
rate on slopes should be increased up 
toas muchas double the recommended 
rate for seeding this same crop in pas- 
tures. A soil analysis made by a 
competent laboratory from a properly 
taken soil sample would be very bene- 
ficial in calculating fertilizers. The 
costs were held down below $50 per 
acre on all of these plantings, and in 
several instances where broadcast 
seeding was the only operation per- 
formed, the cost was held below $10 
peracre. Goodfarm practices should 
be followed in planting roadsides. 

Since most roadsides are in a good 
condition for seeding at some stage of 
construction, advantage may be taken 
of this low cost of establishing a 
vegetative cover by including alternate 
types of both cool and warm season 
crops as bid items in the Unit 1 con- 
tract. Alternate types of seeding, to 
be usedat the discretion and direction 
of the Engineer, would enable him to 
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choose the type seed deemed best 
suited to the particular location and to 
the seasonat whichthis planting would 
be done. There would not be a very 
long periodof time elapsed before the 
battle against erosion would be 
started. Thisisasit should be. This 
seems a desirable step on all Unit 1 
contracts regardless of the ultimate 
steps for erosioncontrol that the con- 
tract might call for. When soil is 
effectively tied down in its proper 
place, the expense of cleaning it out of 
the ditches and culverts, needless to 
say, is eliminated. Thereis also the 


possibility that subsequent smoothing 
up of a large portion of the shoulders 
and backslopes, due to erosion while 
construction was going on, would be 


K.R. Bluestem growing on 
sandy shoulder. 
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eliminated. 

Our Texas Highway System yearly 
becomes more extensive and impos- 
ing. Asa greater number of citizens 
use our highways, we become more 
concerned about their efficiency and 
appearance. Improved appearance 
will follow improved erosion control 
as a natural consequence. It is be- 
lieved that improved erosion control 
will release many dollars and many 
man-hours for use in maintaining the 
riding surface, which is, of course, 
the prime reason for the existence of 
a highway right of way. The seeding of 
selected varieties of plants on our road 
sides offers a good possibility of mate- 
rially improving erosion control ata 
cost that is economically practical. 


Note vegetation growing 
at top and bottom of slope. 
Bare area onface of slope 
is considered "critical 
area" from erosion control 
standpoint. 


Lespedeza growing on 
back slope two months 
after seeding was done. 


The same back slope as 
above two years later. 
Lespedeza had been mowed | 
a few daysbefore this pic- 


ture was taken. 


Weeping Love Grass two 
months after being seeded. 


Weeping Love Grass at 
same location shown in 
picture above two years 
later. 


Cut slopes at intersection of new primary highway and 
F.M. Highway. Estimated area on face of cut slopes 
is six acres. Slopes covered with Bermuda Grass mulch 
sod in October,1950, and seeded with Italian Rye in 
November, 1950. Adverse winter weather in 1950 killed 
about 98 per cent of Bermuda sprigs. These pictures 
were taken in December,1951. Note smooth face of 
slopes which indicates excellent erosion control. The 
only gulleyswhich are in evidence were started by un- 
authorized driving on slopes. Cost of seeding was ap- 
proximately $7.50 per acre. 


Thismancan sowa strip 16feet wide with most varieties 
of seed while walking at a normal gait. 


Fill slope which was covered with Bermuda Grass mulch 
sod in March, 1951. Noseeding was applied here. Com- 
pare with above cut slopes. 
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Intersection of Loop 13 and Broadway, San Antonio. 


Safe Turnings at Highway Intersections 


H. W. McCABE, Senior Maintenance Superintendent 


or many years we have been con- 

fronted with the common problem 

of part of the traffic using the 
shoulders and slopes to cut across at 
an intersection instead of staying on 
the pavement. Even though the pave- 
ment is adequate to accommodate the 
traffic, most of the vehicles do not 
drive on the paved portion. 

The results have been a constant 
maintenance problem as well as the 
hazard of dust and loose gravel. We 
have made numerous experiments at 
intersections in the past such as 
widening the pavement, placing base 
preservatives on shoulders, guide 
markings, and pavement marking, 
none of which proved effective in 
keeping the traffic on the pavement 
during the turning movement. 

Recently we revised two important 
intersections near San Antonio on the 
northside; that of Loop13 and Broad- 
way, and U.S. 281 North at the Isom 
Road. Wehave beenkeeping close tab 
on both of these intersections and have 
found that they are serving the travel- 
ing public entering the highway at these 
intersections beyond our fondest ex- 
pectation. 


We have placed asphalt blisters in 
the center of the intersections ap- 
proaching the highway, and at both 
edges of the same pavement we have 
placed a narrow roll asphalt curb. 
These blisters and asphalt curbs 
guide the traffic into the highways at 
the right angle which permits them to 
have a clear view of the approaching 
traffic inbothdirections. The blister, 
inthe center, is approximately eight- 
een inches wide at the bottom with a 
thickness of about four inches. The 
dimensions of the asphalt curbs are 
about eight to ten inches at the bottom 
with a thickness of about four inches. 
The maintenance on these two inter- 
sections has beencomparatively small 
insofar as the removal of loose gravel 
and broken edges is concerned. 

May we again State that the results 
have been very satisfactory since the 
traffic entering the intersection has 
confined itself entirelytothe lanes as 
marked. Also the Stop sign at these 
intersections is placedat such a posi- 
tion that the traffic can do very little 
about not coming to a complete stop 
or near-stop before entering the high- 
way. We believe that this type of work 
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canbe done veryeconomicallyat many of the installation overcome, in a 
of our intersections where this un- reasonable lengthoftime, by the sav- 
desirable conditionexists and the cost ing of maintenance cost. 


"Before" pictures of Intersection of U.S. 281 North and Isom Road in 
Bexar County near San Antonio. 
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"After" pictures of the same intersection. 
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LOADING RAMP AND BARREL RACK BUILT IN DISTRICT 6 


ictured are a loading ramp and barrel rack that have been con- 
structed in District 6 at the comparatively low cost of $72. 
Salvaged railroad rails are cut and welded together to form the 
frame, and all sections are floored with salvaged timber decking. The 
ramp, loading platform, and barrel rack are made in three sections so 


that they may be easily dismantled and moved. The over-all dimensions 
of these sections are as follows: 


Barrel rack 16' x 8' x 4! 
Loading platform LOM xtG x4! 
Ramp 20Y se" Bl ox 4' 


One of these complete units has been made in the District Shop for 
each Maintenance Foreman and they have proved very satisfactory. Since 
these units can be constructed so cheaply from salvaged materials, we 
thought they might be of interest to other Districts. 


FIRST PROGRESS REPORT 


his report is the first of several 
to be published in the Construction 
and Maintenance Bulletin in an 
effort to keep you posted on these tests. 

Mowing is our most expensive op- 
eration in so far as repairs and down 
time are concerned. 

Since the Department started doing 
its own mowing we have never been 
satisfied with the equipment available 
tous. At the start we were required 
to purchase farm type equipment which 
was not adaptable to our job. Only in 
the last several years has the industry 
attempted to build equipment with high- 
way mowing in mind. 

Our present specifications are de- 
signed around the heaviest sickle type 
mower offered today. While this 
mower is muchmore serviceable than 
the old farm type, it is still far short 
of what is desired inthis type of equip- 
ment. It was for this reason we decided 
to purchase at least one of each new 
type mower onthe market and conduct 


Highway 


Equipment anc 


a test. What we are looking for is 
something that does not show up ina 
day of demonstration nor in a table of 
specifications; thus, these tests will 
be conducted over several mowing 
seasons, 

Our first test was inaugurated in 
the fall of 1950 in District 15. Here 


we are testinga hydraulic type mower 


o 
Exhibit "A" 


Q Exhibit "B" 


Mower Test 


Procurement Division 


attachment on a standard wheel type 
tractor. The sickle bar is driven by 
hydraulic power rather than a direct 
power take-offfrom the engine. This 
gives a vibrationless, smooth drive 
with fewer wearing parts. All belts, 
chains, drive shafts, and universal 
joints are eliminated in this attach- 
ment. Apressure relief valve protects 
the knife and sections from damage by 
debris. The relief valve can be ad- 
justed for heavy and light mowing. The 
constant speed power obtained from 
the hydraulic drive enables this mower 


Exhibit "C" 


Exhibit "D" D> 


tocut right up to an obstruction. The 
cutter bar is not affected by the speed 
of the tractor or the operation of the 
clutch. For mounting details and 
general appearance see Exhibits A, B, 
C, and D. 

We have just received the first de- 
tailed report on these attachments 
from San Antonio. This report was 
submitted by Mr. Charles T. Holmes, 
Assistant District Engineer. We quote 
Mr. Holmes's report below: 


"Reference is made to our recent 
discussion ofthe hydraulic mowers in 
use in this District. We believe that 
some discussion of the performance of 
these units would be of interest. 

The first unit, complete with Oliver 
"66" tractor was purchased in the fall 
of 1950, too late to permit any appre- 
ciable amount of use during that year. 
The following March it was assigned 
to Section Headquarters at Dilley for 
workin Frio, LaSalle, and McMullen 
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Counties, where not only a heavy 
growth of weeds is usual, but oncertain 
sections brush control is also difficult, 
During the entire 1951 season this 
equipment worked constantly with no 
trouble whatever and with only three 
hours shut down for other than minor 
adjustments. 

In June or Julyfour additional units 
were mounted on Model "M" Inter- 
national tractors and placedin service 
in Kendall, Bandera, Kerr, Johnson, 
Guadalupe, and Comal Counties. In 
those areas, we have the heaviest 
mowing in the District and in some 
sections the roughest right-of-way. 
These four machines operated during 
the remainder of the season with five 
calls for mechanics (one machine with 
no shopservice). All foremen having 
this type of machine agree that, con- 
servatively, the output of each machine 
isat least 50 per cent higher than for 
the conventional mower. 

The unit is extremely flexible. It 
can be operated at varying speeds and 
atalmostany angle of slope from ver- 
tical to 55 degrees below horizontal. 
The curb lift feature permits horizon- 
tal qperation at a height of approxi- 
mately 20 inches above the ground on 
which the tractor is funning. This 
feature is particularly convenient in 
mowing steep sides and back slopes. 

It has been found that the best ser- 
vice may be obtained with the pump 
driven directly from the front end of 
the crank shaft. This is easily accom- 
plished by the use of an outboard 
bracket sothat the pump can be driven 
off the fandrive pulley. The standard 
Model '"'M" fan drive pulley is replaced 
by a double pulley of the same size, 
which is standard fora1-D-9or T. D-9 
International tractor. 

One of the photographs enclosed 
shows the mounting of the mower unit 
byfour ''U" bolts totwo brackets con- 
sisting of flanged 2 1/2 inch heavy 
hollow shaft. The entire assembly 
can be removed from the tractor in 
less thanan hour with only simple tools 
and replaced equally simply. This 
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feature permits the use of the tractors 
for other purposes during the off sea- 
son, 

The only changes made in the trac- 
tor are the substitution of the double 
pulley onthe end of the crank shaft and 
the installation of a more comfortable 
driver's seat. It was found that the 
standard tractor seat was entirely 
unsuitable for operation on slopes and 
onroughrights-of-way. Not only was 
the standard seat fatiguing, but was 
hazardous in that the operator held 
himself on by clinching the steering 
wheel and operating levers, 

We are enclosing a series of pho- 
tographs of the mounting on Model ''M" 
tractors. Similar mountings may be 
made on any other type of tractor 
having sufficient clearance between 
the front and rear wheels. However, 
attention should be directed to the 
necessity for placing the unit so that 
there is no obstruction to the move- 
ment of the ram which controls cutter 
position. 

In this District, we are well con- 
vinced of the value of these units, even 
though the initial cost is considerably 
more than that of the conventional 
mechanical type." 


As you have probably noticed, there 
are any number of the rotary type 
mowers on the market today. Dem- 
onstrations have indicated this type of 
mower has possibilities and it was 
deemed advisable to test several of 
these mowers. under various condi- 
tions. The first of these tests was 
started late last fall in District 16. 
We purchased one each of three dif- 
ferent makes. These mowers were 
not delivered until December but there 
is considerable winter mowing in this 
southern District and these mowers 
have been in use. 

The F&F Cutter (See Exhibit E) is 
a rotary-blade type designed especially 
for three-point suspension type wheel 
tractors. The high speed rotary action: 
cuts and shreds a sixty-inch swath of 
green or dry foliage. The cutter is 


adjustable from 2 inches to 16 inches 
above ground level. 

The Caldwell Cutter is a rotary 
blade type designed to be pulled by any 
wheeltypetractor. Itis equipped with 
standard wheels using 6. 00 - 16 tires. 
It differs from the F&F Cutter in that 
it has three 57-inch spinning blades 
that meshwithfour stationary ones -- 
two on one side and two in front, the 
combination making six cuts with each 
revolution of the assembly. A shear 
pin protects blades from damage. 


Exhibit "E" 
F & F Cutter 


_ The Servis Stalk Shredder is anoth- 


errotary blade pull type unit. It also 
has multiple rotating and stationary 
57-inch blades, meshed three inches 
apart. This unit is equipped with a 
shear pintype clutchto protect blades. 

As statedabove, this test has been 
under way only a short time and we 
have onlya brief report from District 
16 which we quote below: 


"While we have not finished our 
tests on the rotary type mowing ma- 
chines you recently purchased for us, 
we have used them enough to be of the 
opinion that the Ford Tractor equipped 
with the F&F Cutter is definitely su- 
perior to our old sickle type mower. 

We have not used the pull type 
mowers long enoughto form a definite 
opinionas to its adaptability for high- 
way mowing. We are continuing the 
tests running all three machines on the 
same job and anticipate it will be two 
or three months before we will be ina 


position to decide whether the two 
pull type cutters willbe satisfactory." 
(Exhibits E, F, and G show rotary 
mower units on the job). 

In December we purchased for Dis- 
trict 12 an extra large Lilliston Roto- 
Speed Cutter which is of the trail type 
and is completely belt driven. The 
manufacturer of this unit claims it can 
operate up to ten miles per hour and 
cut a clean 7 1/2 foot swath of green 
or dry vegetation. 

This unit was not delivered until 
late December and we have not yet 
received a report on its operation. 
We should have something by our sec- 
ond progress report which, as stated 
above, will be published at a later 
date. 


Exhibit "F 
All three rotary type towers on one job. 


Exhibit "G" 
Trailer type rotary mower. 

As mowing conditions vary through- 
out the state, we would appreciate any 
suggestions regarding this operation. 
It is our intention to conduct a very 
thorough study of our mowing opera- 
tion and we will need much assistance 


from the field. 
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Widening and Resurfacing 


Bulletin Number 11 containedanarticle by Mr. T. S. Huff on methods 
of widening and resurfacing old concrete pavements. These pictures show 
some of the work which has been done to extend the life of our primary 
highways. AsMr. Huff pointed out in his paper, observation of results 
onthese earlier jobs should be a valuable guide in selecting methods for 
projects which are still needed on many major highways. 


Figure 1 


Figure 2 (Portland Cement) 
Concrete pavement widened with hot mix asphaltic concrete, 1125 pounds 
per square yard. Both old concrete and widening surfaced with five inch 
thick hot mix asphaltic concrete. Figure ] is wire mesh reinforced. Figure 
2 is not reinforced. -Four years old- 
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Portland Cement Concrete Pavement wid- 
ened with Portland Cement Concrete Pave- 
ment on one side. Level-up course is less 
than 2 inches thick. Note position of traffic 
as contrasted to that on pavement widened 
on two sides. Twelve years old. 


Note traffic path of vehicle where narrow 
widening strips are placed on both sides. 


Portland Cement Concrete Pavement wid- 
ened with Portland Cement Concrete Pave- 
ment onone side. Surfaced with 200 pound 
per square yard hot mix asphaltic concrete. 
Five years old. 


Portland Cement Concrete Pavement wid- 
ened with Portland Cement Concrete Pave- 
ment. Surfaced with 125 pound per square 
yard hot mix asphaltic concrete. Four 


years old. 
SET 


Portland Cement Concrete Pavement resur- Portland Cement Concrete Pavement in 
faced with 8 inch flexible base plus 3 inch == approximately the same condition as that 


thick by 24 foot wide hot mix asphaltic con- inFigure5. Picture was made prior to re- 
crete. Widening constructed of flexible surfacing. Thissection is under contract to 
base material and extends to below bottom receive the same treatment. 

edge of old pavement. This is less than one 

year old. 


TWENTY-FIVE AND THIRTY YEAR AWARDS 


Front Row: Max Templin, Jose Urias, Perry Wagnon, R. A. Warnock, Mrs. Warnock 
(not an employee), Mrs. Marvin Kreuz, R. W. Weddell, Damon Whitaker, Tom E. 
Williams, G. A. Youngs. 

Second Row: W. R. Horn, Albert Lee, R.P. McDaniel, Joe Moreno, Dean Munsell, 
Frank B. Pinget, C.C. Pittman. 

Third Row: O. W. Garrett, R. G.Gilbert, John Goad, Max Hanz, Tracy Hayes, 
W. M. Heath. : 

Fourth Row: R.A. Bossy, C. D. Chambers, Tom Chamblis, Frank B. Crawford, J. C. 
Ferguson, Ted Ford, Clyde Fox. 

Back Row: W. W. Finley, A. C, Gentry, D. W. Hooper, M. Schultz, Lewis 
Barington, W. A. Barnard. 
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LOOKING AHEAD WITH TRAFFIC ENGINEERING © 


Address by D. C. GREER, State Highway Engineer 


oking ahead with Traffic En- 
gineering we see on the one hand 
a picture of the ideal highway 
system which we should like to provide 
for the highway users of Texas, and we 
see on the other hand the reality of the 
highway system we have today with 
such improvements as we shall be able 
to provide with available funds. 

We like to picture as our goal a 
highway system which incorporates 
design features that automatically 
eliminate the basic causes of accidents 
and congestion and which compensate 
for human limitations by making nu- 
merous hazardous driving acts impos- 
sible. Suchhighwayscanbe built, and 
expressways, of which the Central 
Expressway in Dallas is a typical ex- 
ample, provide the answer. 

If there are those of you who have 
not had the privilege of driving on an 
expressway, it would be worth your 
while to do so and observe the design 
features whicheliminate the causes of 
accidents and congestion and which 
compensate forhumanerrors. There 
is the median divider or physical bar- 
rier which separates opposing flows of 
traffic and makes the head-on type of 
collision, so common to the ordinary 
two-lane highway, almost a physical 
impossibility; there is control of 
access to the through traffic lanes with 
carefully designed points of entry and 
exit which eliminates the constant 
threat of cars entering the path ofa 
motorist from private driveways and 
numerous cross streets;. there are 
grade separation structures which 


eliminate cross traffic at grade with 
its toll of intersection accidents; and 
finally, there are multiple lanes for 
each direction of traffic which provide 
ample roadway capacity, freedom of 
movement, and opportunities for over- 
taking and passing slower-moving ve- 
hicles. The multiple lanes also elim- 
inate many of the numerous sideswipe 
accidents typical of two-lane roadways 
which occur when a motorist trying to 
overtake and pass a car is forced by 
opposing traffic to cut back into his 
own lane before clearing the car he is 
trying to pass. 

The performance record of the 
design features of expressways just 
described is clearly reflected in some 
interesting figures for the Gulf Free- 
way in Houston which cover the period 
from the date it was opened, October 1, 
1948, to May 31, 1951. The fatality 
rate for this period was 1.9 per 100 
million vehicle miles as compared 
witha statewide average of 7.3. This 
was a reduction of 74 per cent which 
means that travelon the Gulf Freeway 
was four times as safeas travel on the 
ordinary street or highway in Texas. 
Furthermore, travel-time studies 
made before and after the Gulf Free- 
way was opened to traffic show that 
travel time was cut inhalf by the Free- 
way. Using a nationally recognized 
minimum cost of two cents per minute 
for operation of passenger cars and 
five cents for trucks, the cost of about 
eleven million dollars for the section 
now in operation would be saved by the 
users in about four years. Very few 
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investments pay a dividend of 25 per 
cent per year. The present traffic 
load onthis expressway is 69, 500 ve- 
hicles per day, with occasional peak 
daily loads inexcess of 72,000, and the 
maximum capacity has_ not yet 
been approached. These figures should 
beample proof that highway facilities 
canbe builtto carry large volumes of 
traffic with speed and safety. 

Based on the national average fig- 
ures, even the divided highway, without 
refinements of grade separations and 
complete control of access typified by 
the expressway, has a fatality rate 40 
per cent less than the average two-lane 
ruralhighway. Aside from its safety 
record, the four-lane divided highway 
provides the traffic capacity so sorely 
needed by two thousand miles of Texas 
highways at the present time. 

The traffic problem then is one that 
must eventually be reduced to a basis 
of economics - the dollars and cents 
value that the people of Texas are 
willing to pay for highway facilities 
incorporating design features that 
make them inherently free from acci- 
dents andcongestion. In 1950, Texas 
paid a toll of 96 million dollars in 
economic loss from traffic accidents 
inwhich 2,100 people were killed and 
an estimated 68, 000 people were in- 
jured. Whether he has an accident or 
not, every motor vehicle operator in 
Texas pays his share of this economic 
loss, andhe who doubts this statement 
has only to look at the insurance re- 
ceipt he holds against traffic accidents. 

Ithas been estimated that ona na- 
tional average each motorist pays 
gasoline taxes amounting to $30 ina 
one-year period and anannual accident 
insurance premium: of $60, which is 
twice the amount of the gasoline tax. 
Would it not be a wiser investment in 
terms of highway user benefits to re- 
verse these figures and pay twice as 
much gasoline tax for needed highway 
improvements that would cut the insur- 
ance premiums against traffic acci- 
dents in half? Engineering holds the 
answer for the permanent cure of 50 to 
75 per cent of the problem of accidents 
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and congestion, but itis for the people — 
of Texas todecide whether their mon- 
ey shall be spent for adequate highway 
facilities or losses in accidents and 
travel time from which they receive 
no highway user benefits. 

Let us turn now from the ideal sys- 
tem of highways we should like to 
provide and face the reality of our 
Primary Highway System as it exists 
today - the trunk lines which connect 
the state's major cities and important 


population centers of other states. 


These highways carry approximately 
73 per cent of the state's rural traffic, 
yet they consist of only 33 per cent of 
the total mileage onthe system. They 
are the nucleus around which our 
state's transportation system is built, 
and yet we had only 29 1/2 million 
dollars to spend in 1950 for construc- 
tion and modernizationof this system. 
Some sections of this PrimaryHighway 
network were built back in the Model 
'T' days and were entirely adequate 
for the needs of that time. The mul- 
tiplied traffic demands of today, how- 
ever, throwa serious hardship on the 
road user who is compelled to travel 
over such antiquated traffic-ways. We 
have about 2000 miles of such highways 
which, according to any standards, 
should be divided with a minimum of 
two lanes for each direction of traffic, 
Yet today Texas has only 600 miles of 
highways which have been provided 
with divided traffic lanes. This de- 
ficiency alone is taking a tremendous 
tollinlife and damage to property, in 
addition to extracting the penalty of 
time and inconvenience from the peo- 
ple who use the heavily-traveled roads. 

The bridges on the Texas Primary 
Highway System are also creating 
serious bottlenecks in our transporta- 
tion system. One out of every ten 
bridges onthis Primary network is too 


‘weak to carry a load which is well 


within the legal limits as specified by 
Texas laws, and they must be re- 
stricted to loads less than the legal 
limit to protect them from further 
damage. Aside from the weight limi- 
tations, approximately half the bridges 


on the Primary Highway System are 
inadequate as to width and vertical 
clearances for the traffic that is now 
usingthem. The physical hazard these 
structures present to the traveling 
public is well documented inthe annals 
of those who record the violent deaths 
that occur in our great state. 

The age of ahighway is perhaps the 
best gauge of the service it is now able 
to render. Generally speaking, 20 
years is considered the average useful 
life spanofa pavement. In 1940 when 
our System was still young, there were 
only 40 miles of pavement on the 
Primary System that were more than 
20 years old. Today, 1,800 miles 
have withstood the pounding of two 
decades, andbyanyrecognized stand- 
ard, they should be completely rebuilt. 
At the same time, we are facing the 
stern fact that more than half of the 
entire Primary System of today is past 
the midway mark of its 20-year life 
expectancy. This is indeed a serious 
situation. For years, most of these 
Arterial routes have required widen- 
ing, reinforcing, and straightening to 
meet our increased traffic demand. 
The money just was not in the treas- 
ury todoall of this essential work, and 
atthe same time meet the obligations 
for construction and maintenance 
commitments on the other branches 
of the over-all road network. 

A recent study of this Arterial 
network which carries nearly three- 
fourths of the state's traffic reveals 
that over one billion dollars would be 
required to modernize it to standards 
that provide reasonable safety and 
convenience tothetraveling public. In 
sharp contrast, the funds available to 
the Department this year will permit 
only 29 1/2 million dollars to be allo- 
catedfor the vast and impelling needs 
of construction of this basic element 
of our transportation system. As we 
look ahead to this year's program, it 
Simply means that we will have to 
spend a good part of our efforts and the 
funds that are available in making the 
best possible use of existing highways. 
Sucha program willinclude: (1) main- 


tenance, (2) localized structural 
changes, (3) judicious use of traffic 
control devices, (4) application of con- 
trol measures authorized by law, (5) 
cooperation with municipalities on 
local traffic problems involving high- 
way routes, and (6) cooperation with 
state enforcement, education, and 
safety organizations. 

The Maintenance Program is one 
of the Highway Department's primary 
recourses in making the best of what 
wehave. Aging pavements, the addi- 
tion of more than 3, 000 miles of farm 
to market roads to the Highway System 
each year, and the constant pounding 
of increasing volumes of traffic and 
heavy loads exact their toll and place 
an increasingly heavy burdenon main- 
tenance. Last year the bare upkeep of 
the Highway System cost nearly as 
muchas was available for construction 
onthe entire Primary Highway System. 

A good part of maintenance work 
will be devoted to surface repairs in 
an effort to keep the riding qualities 
high and hold wear and deterioration 
to a minimum. Other maintenance 
efforts will be devoted to seal coats 
for wornand slick surfaces, shoulder 
improvements for increasing the ef- 
fective lane width of narrow pavements, 
removal of sight obstructions to de- 
crease traffic hazards, and mowing 
of rights of way to keep traffic 
signs uncovered and present a more 
pleasing landscape for the motorists. 

In spite of the best efforts of our 
regular Maintenance Program, we 
sometimes lose the battle with dete- 
rioration on some Sections of highways 
and itis necessary to resort to local- 
ized structural changes, so-called 
because they must of necessity be 
limited to sections of highway or 
specific locations. Such structural 
changes, which might also be called 
capital betterment projects, include 
pavement and bridge widening, re- 
surfacing of pavement, redesignand 
channelization of high accident inter- 
sections, and shoulder improvements. 
Inselecting improvements of this na- 
ture, priority will be given to those 
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sections of highway or locations which 
carry the heaviest volumes of traffic 
and which have the worst accident 
records. 

There have beensome notable pro- 
jects involving widening and resurfac- 
ing of pavements, widening of bridges, 
and shoulder improvements within the 
past few years suchas U.S. 77 between 
Waxahachie and the Hill County Line, 
U.S. 81 between Itasca andthe Johnson 
County Line, and between Waco and 
Lorena, U.S. 290in Harrisand Waller 
Counties,- and U.S. 75 between Cor- 
sicana and Ennis. The changes in 
these sections of highway have brought 
about gratifying results. Not only has 
their capacity tocarry traffic been in- 
creased by 30 to 51 per cent, but the 
safety factors have been greatly im- 
proved. It must be remembered, how- 
ever, that widening and resurfacing 
of pavements is not cheap, costing 
40 to 60 thousand dollars per mile, 
and that it is designed basically asa 
measure for protecting the state's 
investment in the existing highway by 
prolonging its useful life. 

Not only will we be concerned with 
problems of maintenance and struc- 
tural improvements on sections of 
highways, but we are faced with a 
tremendous problem of traffic opera- 
tions which will require an extensive 
program of traffic control devices 
suchas signs, signals, and pavement 
markings, as well as a program of 
speed control measures such as speed 
zoning and marking curves with safe 
speed indications. These traffic con- 
trol devices and regulations are ab- 
solutely essential for the control of 
traffic on highways of inadequate de- 
sign that do not have self-operating 
and control features built into them. 

Consider the STOP sign and ordi- 
nary "stop" and "go'' signal which 
serves the function of assigning right 
of way totraffic, the STOP signusually 
to one street, and the signal alternately 
to one street and then to the other. In 
one sense of the word they are substi- 
tutes, and poor ones, for the ideal 
design which would be a grade sepa- 
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ration providing for continuous move- 
ment of cross traffic. The center 
line on two-lane or four-lane undivided 
pavements is the most commonly used 
device for separating opposing flows 
of high speed traffic, a function which 
is served by positive barriers and 
median islands in the ideal design of 
dividedhighways. The barrier stripe 
for no-passing zones,which is designed 
for restraining impatient and overanx- 
ious motorists from overtaking and 
passing in areas of restricted sight 
distance, has no counterpart in the 
ideal type of divided highway design, 
but it is not necessary where there is 
a second lane available for overtaking 
and passing at all times. 

Speed control measures, like traffic 
control devices, must also be used on. 
obsolete highways that were not de- 
signed for the speed of modern day 
cars. The Highway Department will 
strive to attain a well-rounded and 
intelligently applied speed control 
program that will accomplish these 
objectives: (1) a guide to traffic for 
those locations or sections of highway 
which require a reduction of speed for 
safe operation, (2) increased capacity 
of roadway through encouraging more 
motorists to drive in the same speed. 
range, (3) an aid to the enforcement 
officer, and (4)a reduction of accidents 
at locations where speed ''too fast for 
conditions" is a contributing factor. 
This program is predicated on the 
belief that speed limits which seem 
reasonable to the motorist will com- 
mand his respect. Such speed limits 
can be determined only through factual 
studies including speed checks, width 
of and condition of pavement and shoul- 
ders, roadside development, frequency 
of intersections, curves, sight ob- 
structions, and accident records. 
There have been far too many arbi- 
trary and unreasonably low speed 
limits invoked under the weight of 
public pressure, and they were doomed 
to failure at the time they were en- 
acted. 

We feel that the Highway Depart- 
ment can point with a pardonable 


degree of pride to the progress that 
has been made in the past few years 
in marking curves with safe speed 
indications. Youhave, nodoubt, seen 
the yellow Warning sign erected under 
the curve sign and on the same post 
withit. This sign shows the speed at 
whichthe curve can be driven without 
an uncomfortable sidethrow and still 
permit the motorist to stay in his own 
lane. These advisory speeds are 
posted only after trial runs have been 
made inacar equipped with an instru- 
ment called a ball bank indicator which 
takes into account the superelevation, 
coefficient of friction, and sidethrow 
at different speeds. It is our intent to 
post the safe speeds on curves at the 
highest possible value which is reason- 
ably safe so they will command the 
respect of motorists by meaning what 
they say. 

Perhaps the foregoing explanation 
of the Highway Department's program 
of traffic control devices and control 
measures has explained to some de- 
gree whytheyare necessary. Frankly 
speaking, we do not like restrictive 
controls any better than the average 
motorist, but we have no choice other 


than to use them until funds are pro- 
vided to build highways designed for 
freedom of movementand safety with- 
out restrictive controls. 

Aside from those functions which 
are the assigned responsibilities of the 
Highway Department, we shall coop- 
erate with other governmental agen- 
cies who are vitally concerned with 
the traffic problem. We shall work 
with municipalities on local traffic 
problems involving highway routes, 
and we shall work with the Texas 
Education Agency, the Department of 
Public Safety, and the Texas Safety 
Association on problems of mutual 
concern, 

The traffic problem is indeed a 
serious one, andas we look ahead with 
the Engineering phase of the problem, 
it is my prediction that it will grow 
worse and worse before it grows 
better unless funds are made available 
to provide highways with built-in safety 
measures adequate to meet the de- 
mands of mgdernday traffic. Weknow 
how to build them right, but it will 
take money. We can build Pennsyl- 
vania Turnpikes, but somebody must 


pay. 


* Address by D.C. Greer given at the Texas Safety Conference 


in Dallas on March 24, 1952. 
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Attachments on Dump Trucks... 


PALMER MASSEY, District Engineer 


he pictures below. show the 
( ) method used in attaching mud 
guards to our trucks, and 
other additions to our dump 
trucks. 

The mud guards are suspended 
from the second cross member from 
the rear of the body. When it is de- 
sired to have these mud guards raised, 
the brass grommets at the lower end 
fasten to a hook under the end of the 
truck bed. 

The photographs also show an aux- 
iliary 45-gallon gas tank set between 
the cab andthe bed with the spare tire 
mounted ontop of it. The openings in 
the wheel provide for rear view 
vision. The tire provides protection 
to the glass and cab while the truck 
is being loaded. The auxiliary gas 
tank is especially desirable when 
the truck is used on long hauls and 


on snow removal when every minute 
counts. 

The safety prop shown in the pic- 
tures was developed from similar 
arrangements observed on the dump 
trucks in the Wichita Falls District. 
It provides additional safety for the 
menanytime they need to be under the 
truck bed. This steel prop hinges on 
the lower end and lies in a horizontal 
cradle when not in use. When placed 
in the upright position a bracket it 
leans against holds it in position until 
the truck bed comes to rest on it. 

All the additions mentioned herein 
were made here in the District Shop. 
Mud guards were installed on the 


trucks prior to receipt of information 
showing other methods of installation. 
However, in this windy section of the 
State we believe our method might be 
preferred. 
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DISTRICT 25'S PICKUP WITH SPECIAL EQUIPMENT 


e find the Chevrolet Model 3803 one-ton pickup pictured here very 
useful for our Field Mechanic because of its versatility. It is 
equipped with a combination light duty maintenance and general 
service body with a detachable overhead ladder. 

The five-ton winch attachment does not show clearly in these pictures, 
but it is very vital to the usefulness of this piece of equipment. 

The equipment was received new in this District in September, 1951, 
equipped as shown except for the changes listed below. 


1. The''A'' frame support was moved from the top 
of the bed down into the bed. 

2. The vise on the rear end was added. 

3. The acetylene and welding drum brackets 
were added. 

4. The "headache bar" for the ''A'' frame was 
attached, 

5. Additional bins in the storage compartments 
were installed. 


tee 


Ladder being raised to repair traffic light. Ladder raised - L.H. Meinzer, Field Mechanic, 


repairing traffic light. 
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height. 


"A" Frame mounted in the bottom of the bed 
ready for lifting engines, tandem cases, or 


anything up to 2,500 pounds. By removing 
ladder rack and ladder and using a chain hoist 
on the "A" Frame,an engine or other equipment 
canbe set in the bed of this pickup and hauled 
to the District Shop for overhaul. 


"A" Frame in position for 
setting poles up toa length 
of 35 feet or making other 
high lifts to 18 feet in 


Rear view with welding 
equipment in place and 
vise on bumper at left 
side. The vise is mounted 
on a beam that will slide 
back 12 inchesand turn to 
a 90 degree angle by only 
pulling a pin. 


Front view showing 3-gallon thermos can on 
right fender. 


Left side showing tool trays and parts storage 
space with ladder and "A" Frame in place ready 
to take off to job in the field. 
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. Ihave driventhrough Texas several times lately, and you either have or 
have under construction, awonderfulhighwaysystem. However, your highway 
markers through your towns and cities are inadequate. Larger and better 
placed markers could be used. 


J.P. Huston 
Marshall, Missouri 


. . . We enjoyed our trip down from Shreveport and never drove through a 
more beautiful country and on better roads! Everything was perfect until we 
mere highway --- near ---.--- . They were oiling the road and I was 
flagged downandtoldtodrive slowly. ThisIdid with several other cars behind 
me. Half waythroughthe oil stretch, a state truck came towards us at a very 
fast pace flashing his lights for us to pull over and let him pass. This we had 
to do or collide with him. As he passed us at a high speed, he splashed my 
car from end to end and as my car is a convertible with a light top, you can 
imagine what it is like and it won't come out. I had my window open as it was 
very warm and both my wife and myself received a good drenching of hot oil 
all over our clothes and face. For two people that were so happy before this 
happened, we sure feel that an injustice has been committed against us, and 
also irrepairable damagestoourcartop. Ibelongto the American Automobile 
Association and am forwarding my complaint to them too. 

Ihope this won't happen to many more tourists as it surely leaves a sour 
taste in our mouths plus the expense of trying to remove the oil from our 
¢lothes andcar... 


(Signed) 


. Texas isaveryfine state and quite apparently wealthy. The finest roads 
in the country, beautiful farms, and innumerable oil wells make a state of 
which you may well be proud. . 


E.A. Martin 
Sudbury, Ontario 
CANADA 
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. . . Weshould like very much to reprint in our Virginia Highway Bulletin the 
article entitled ''Who Said, 'Preventive Maintenance'?"' -- which appeared in 
the November issue of Construction and Maintenance. 

If you would be so good as to give us permission to use the article -- with 
proper credit, of course -- we'dconsider itanextra favor if you'd let us know 
right away, since we are most anxious to include this article in the issue we 
are now preparing. 


Floyd H. Mihill 
Managing Editor 
VIRGINIA HIGHWAY BULLETIN 


. . » | passed my road and kept on driving and never knew I was off the road 
until I had trouble with my ignition distributor on my Model A car about forty 
milesfrom nowhere. Icouldn'tflagdownanytrucksor cars, and it was about 
2:30 p.m. The traveling public are not very brave or just down right selfish, 
and all the same as a gangster or criminal. There should be a Texas law, 
where on a long stretch of highway like that piece of road, where there is no 
water or any living human being, and the Texas traveling public refuses to 
stop and carry any message for a lady or gentleman, they should be fined. 
Texas is a large State, and called the one of the Bravest of men, and for men 
to disregard a man of sixty four years of age, who wanted to send a message 
so I could fix my ignition is what I call a no good person and a coward or 
criminal... Iamanex-soldierandcantake care of myself if anyone wanted 
to start something with me. I ama Texas ex-cowboy, when men were men, 
and would stop and help a man fix his freight wagon or render aid. . . 

The Texas Highway Department men stopped and towed me to a tavern, 
after they got done work. This man who runs the tavern acted like he didn't. 
want metoleave mycar there, after we hadrefreshmentsthereathis place... 
I didn't like that man's hospitality and didn't want to leave my car there... 

The foreman said O.K. we will take you on into camp. I had plenty of 
food, as Ihad been out onthe roadtwo months, sharpeningcutlery, lawnmowers, 
Saws and so on, but was on my way home... So they treated me just like I 
wasin my own home... Iwish to write in to the State Highway Department 
and tell them what a fine bunch or crew they were for doing so much for me. 
- « e Lwouldbe gladtosharpensometoolsforthem. .. Givethemsomepraise 
for not only helping me but some lady had a flat tire and they stopped and put 
onher spare tirefor her, wheresome one had abandoned her... I write this 
letter which took place about two weeks ago. I remember it blew up a cold 
norther that night and caught me without any woolen underwear as I had taken 
it off. . . I want to congratulate the State of Texas for their fine help to the 
traveling citizens... 


Closing very respectfully 


(Signed) 
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. . . This letter is in regard to an accident involving a Texas Highway truck 
and a car in which my husband, Mr. --- --- was riding with Mr. --- --- : 
Mr. --- car was a total wreck and he was in the hospital four days. My hus- 
band was inthe hospital twenty-seven days and had an operation on his right wrist 
joint which was fractured. They removed his left kneecap. He had three 
bone specialists and his regular doctor, It was the fault of the highway truck. 
No effort has been made to settle or to help him with his expenses. 

This accident occurred November 5, 1951. My husband is still off work 
and doesn't know when he will be able to go back. 

Mr. --- was born and raised in --- County and the people there and in 
--- County are really concerned in this accident as lawyers tell us we can't 
sue the State so what are the poor people goingtodo? We have to have insurance 
on the other guy but the State can ruin a man for life and it's O.K. 

Will be waiting for areply.. 


(Signed) 


. . . My wife and I recently had a nice motor vacation through the ''Heart of 
Texas'' which we thoroughly enjoyed. I have made comments on the survey 
card, but what we missed most was butter. You cannot pawn off Oleo ona 
midwesterner. It's justunfair that one cannot be served butter. I am talking 
about AAA and Duncan Hines recommended places (Did have it at the Shamrock). 

If we wear your cotton you should eat our butter and not consider it a 
hardship. 

Enjoyed the trip and thanks for the courtesies. 


E.H. Quandt, M.D. 
Rockford, [Illinois 


P.S. Adviseda patient tofly downto Brownsville for his vacation which he will 
next week. 


Comment from the Denison Information Bureau .. . 


. . . Wehadatruck driver to tell us about hanging his trailer under an under- 
pass with markings indicating plenty of clearance for his height. The highway 
had been resurfaced making the vertical clearance several inches less. The 
clearance figures had not been changed. 


@e@ @ 
-45- 


= 


i 


¥ 


Pee 
~g- F 
* 


a DAVOR “AP cia acer de oh ty, 

ft Mar ee ie AE ty a0 

don’ > ieee ager 19 gee (amit fe 

6. like eh ae a aR | 
ayn! VASP reer) a 

a 4a oS eR le ee 


at . 

ath ay : ‘ ; ; St tsb) & et Pe 
. } be 7990 iMmMmorD! Bets 

oe ol Si ot ae 


[a Veet See 
iw oa el 1! 
. “~ SUR on sg 


i 


eee pe 5 

aM J gti tapsbs. BaCe , 
aly . > =) gapheer bese 
iat , air Jan anal a 


Ltleqe 86 vite yn 


It) MEMORIAM 


Theodore Hill was instantly killed February 21, 1952, 
when hit by-a car that had gone out of control after 


slipping to the shoulder. Mr. Hill and others were en- 
gaged in patching surface with asphalt on U. S. High- 
way 81, north of Troy in District 9. 
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